
File 4; fntry 03(JU 1U2 

('CAS) CAS Rc111itry Nu1Ler: 1332·u2u1·4 (ASIJESIOSl; 12()01·29·5 (CIIRY~OIILEl; 

17068· 78·9 (ANTIIOPHYlll TE); 137{,8· 00-8 (ACIIIIOLII f); 12112- 7.S- ~ 

(AHOSITE); 12001·28·4 (CROCIDOLITE); 1456/-75-0 (lkEMOlliEl 
(HAT) Material Name: $SS ASBESTOS SSS 
(FML) Chemical fonwla: HG3SI205(011)4 (CIIRYSOIILE l; (MG.ff)7SI8022(011)2 

ANTHOPHYLLITE); (FE,HG)7SI8022(011)2 (AMOSIIE); NA2(MG,FE)5SI8022(0H)2 
(CROCIDOLITE); CA2HG5SI8022(0H)2 (TREMOLITEJ; CA2(MG,fE)5SI8022(0H)2 
(ACTINOLITE) (IHEMDT 0003)(AUOCD* 0008) 

(USS) Comnon U&es: IN CC»>BINATION \liTH OTHER TEXIILES FOR FIREPROOF AND HEAT 
RESISTANT CLOTH. BY ITSElf OR COMBINED ~ITH OTHER MATERIALS fOR VAlVE 
PACKINGS, GASKETS, BOILER lAGGING AIW PIPE COVERING, PROTECTIVE ClOIHING, 
SHIELDING MATERIAlS, AND AS AUil~OTIVE BRAKE LININGS AND CLUICH FACINGS. 
IN BUILDING INDUSTRY, TO MANUFACTURE ASBESIOS CEMENT PROOUCIS, HEAl 
INSULATING, AND FIREPROOFING HAIERIALS. AUOUI 95X Of COMMERCIAL ASBESIOS 
IS CHRYSOTILE. (AIHG"* 0001) (AUOCD" 0008) TREMOLITE, ACIINOLIIE, AND 
ANTHOPHYLLITE HAVE LITTLE COMMERCIAL IMPORIANCE. (USPEDU 0002) 

(CON) Conteinera: CFR··ASBESTOS CEMENT, PLASTIC, ASPHAlT, RESINS, OR MINERAl 
ORE; ASBESTOS-CONTAINING MANUFACTURED PRODUCTS; AND MATERIAlS OR PRODUCTS 
UIIOSE CC»tHERCIAL VALUE IS NOT DEPENDENT ON !HEIR ASBESTOS CONTENT ARE NOT 
SUBJECT TO THE FOLLO\IING REQUIREMENtS. COHMERCIAL ASBESTOS HAY BE 
TRANSPORTED IN RIGID, LEAKTIGHT PACKAGING SUCH AS METAL OR FIBER DRUHS, 
PORTABLE TANKS, HOPPER-TYPE RAIL CARS, OR HOPPER-TYPE MOTOR VEIIIClES. 
BAGS OR OTHER NON-RIGID PACKAGING,ARE SUITABlE UIIEN TRANSPORTED IN ClOSED 
FREIGHT CONTAINERS, MOTOR VEHICLES, OR RAIL CARS THAT ARE LOADED BY AND 
fOR THE EXC~USIVE USE Of THE CONSIGNOR AND UNLOADED BY THE CONSIGNEE. 
OTHERUISE, BAGS OR OTHER NON-RIGID PACKAGINGS MUST BE DUST AND SIFT· 
PROOf. If TRANSPORTED OTHER THAN BY PRIVATE CARRIER BY HIGH\IAY, SUCH NON­
RIGID PACKAGES SHOULD BE PALLETIZED ANU UNITIZED BY METHODS SU~H AS 
SHRINK·URAPPING IN PLASTIC fllH OR URAPPING IN FIBERBOARD SECURED BY 
STRAPPING. If SECURED AND SUPPORTED ADEQUATELY TO PREVENT SHIFTING, 
PALLETS NEED NOT BE USED DURING TRANSPORT BY VESSEL fOR LOADS UITH SliNGS 
UNITIZED BY METHODS SUCH AS SHRINK URAPPING. INSTEAD OF PALLETIZING OR 
UNITIZING, BAGS OR OTHER NON-RIGID PACKAGING TIIAT ARE DUST AND Slfl·PROOf 
HAY BE PACKED IN STRONG OUTSIDE fiBERBOARD OR UOOOEN BOXES. (49CfR* 0001) 
lATA--ASBESTOS fiBERS HUST BE PACKED IN RIGID, AIRIIGHT PACKAGING SUCH AS 
METAL OR fiBER DRUMS OR IN BAGS OR OiliER NON-RIGID PACKING THAT ARE DUSI 
OR SIFT·PKOOF IN STRONG OUTSIDE FIBERBOARD OR UOOOEN BOXES. (RARAD5 0002) 
IHCO··EFFECTIVELY CLOSED, SIFT-PROOf RECEPTAClES HAVE NO RECEPTACLE NET 
AND PACKAGE GROSS UEIGHT LIMITS, BUT THE PACKAGE GROSS UEIGHT fOR MULTI· 
PLY, SIFT-PROOf BAGS IS 50 KG. (85EZAO 0001) 

(HND) General Handling Procedures: INSOfAR AS PRACTICABLE, ASBESTOS SHAll BE 
HANDLED, MIXED, APPLIED, REMOVED, CUT, SCORED, OR OTHERUISE UORHD IN A 
UET STATE SUFFICIENT TO PREVENT THE EMISSION Of AIRBORNE fiBERS IN EXCESS 
Of THE PRESCRIBED EXPOSURE LIMITS. NO ASBESIOS CEMENT, MORTAR, COAliNG, 
GROll!, PLASTER, OR SIMilAR MAIEKIAl CONIAINING ASBESIOS SIIAll BE !![MOVED 
fRCW1 BAGS, CARTONS, OR OiliER CONTAINERS IN ~HICH THEY ARE SHIPPED, 
UITHOUT BE lNG E I TilER UETTED, OR ENCLOSED, OR VENT I LA TED SO t.~ 10 PREVENT 
EFFECTIVELY THE RELEASE Of AIRBORNE ASBESTOS fiBERS IN EXCESS Of THE 
PRESCRIBED LIMITS. (29CFR* 0001) MIX ASBESIOS CEMENT, MORTAR, COATINGS, 
GROUT, AND PLASTER IN CLOSED BAGS OR OTHER CONIAINERS. COLLECT AND 
DISPOSE Of ASBESTOS UASTE AND SCRAP IN SEALED BAGS OR OiliER CONTAINERS. 
USE VACWH CLEANERS OR UET CLEANING METIIOOS TO CLEAN UP ASBESTOS DUST. 
DO NOT DRY SUEEP. (NIOAS* 0001) 

(LDL) Detection limit (lab.; Techni4ues, Kef) (ppn): SEE REVIEU OF 
ANALYTICAL TECHNIQUES IN (AIIOCD* 0008). TilE MINERAL NAIURE OF TilE fiBERS 
IS GENERALLY DETERMINED UHEN NECESSARY BY ELECTRON BEAM INSTRUMENTATION 
(MORPHOLOGY, SELECTED AREA ELECTRON DIFFRACIION, AND ELECTRON MICROPROBE 
ANALYSIS). IN 1980, TilE U.S. ENVIRONMENTAL PROTECTION AGENCY PROPOSED AN 
INTERIM METHOD FOR THE ANALYSIS OF ASBESTOS IN \lATER: fiLTER 50 10 500 ML 
Of A 1·L SAHPLE THROUGH A 0.1 MICRON POLYCARBONATE flllt:R. PLACE A 
PORTION OF TilE FILTER ON AN ELECTRON MICROSCOPE GRID, COAT TilE 
POlYCARBONATE fiLTER UITH CARBON, DISSOLVE IIIE fiLTER, AND SCAN BY 
TRANSMISSION ELECTRON MICROSCOPY AI 10,000 10 20,000 MAGNIFICA! ION. 
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IIJENIIFY fiiRY~UIIlE BY HUKI•IIOLUI..Y AtllJ AHI'ItiUUl.LS IH ~lllLILD A~LA 

ElECtRON o;HRACI ION. AHI'IIII!OLI: HIHli<AL SI'Elll> CAN Ill I[JlHIIf l[lJ U~IIIG 

ENERGY·OISPERSIVE X·RAY ANALYSIS Ot [ACII fllllk. SlNSIIIVIIY IS 
APP~OXIMATELY 250,000 FIBERS PER llltR OR LlSS IN HOST DRINKING YAI£1! 
SYSJEHS. TIIO GENERAL ElECTRON HICI<OSCOPIC TECIIHIOUES ARE USED fOil 
ANALYSIS Of ASBESJOS IN AKBIENI AIR. OtiE INVOLVES DlkECI IRANSFEK Of 
ASBESJOS COLLECTED ON CELLULOSE ACEtATE OR I'OLYCAIIUONAIE fiLTERS 10 
ELECTRON MICROSCOPE GRIDS. THE OiliER INVOLVES DISI'ERSING JHE ASHED 
RESIDUE BY PHYSICAL MEANS AND ENMESHING IN A NITROCELLULOSE OR COLLUOION 
fllH fOR HOJNliHG ON ElECtRON MICROSCOPE GRIDS OR REfllHRING ltlkWGK A 
POLYCARBONATE FillER. (AyQCD" 0008) 

SID) Standard Codu: SUPERFUND DESIGNAtED (IIAZARIJWS SUUSIANCES) LISI. 
NIOSH NO. Cl6475000. DOT--HAZARD CLASS ORM·C, NO IIJENllfiCAIION NO., NO 
REQUIRED LABEL, PACKAGING EXCEPTION AND SPECifiC REQUIREMENtS IN 17J. 1090 
(SY~OPSIS IS IN fiELD 14), NO PACKAGE YEICHT LIMIT ON PASSENGER AIRCRAfl 
OR RAILCAR OR CARGO ONLY AIRCRAFT. STO\J AND IIANDLE TO AVOID AIRBORNE 
PARTICLES. (fEREAC 0017) IHCO··NO LABEL REQUIRED. BLUE ASBEStOS 
(CROCIDOLITE) IS IMCO CLASS 9 (MISCELLANEOUS DANGEROUS SUBSTANCES), 
UN2Z12, PACKAGING CROUP II. ~HIIE ASBESTOS (CHRYSOIILE) IS IHCO ClASS 9, 
UN2590, PACKAGING CROUP Ill. SIOU ON OR UNDER DECK. (85EZAO 0001) lATA·· 
CLASS ORA.C. PACKAGES Of ASBESTOS fiBERS SHAll BE PlAINlY HARKED 
"ORA.CROUP C··ASBESTOS". NO YEICHT LIMIT ON I'ASSENGER OR CARGO AIRCRAfT. 
(RARADS 0002) 

(flH) Flammability: NONFLAMMABLE (CfCTS* 0001) 
(PER) Peraiatency: ASBESTOS IS REFRACTORY IN THE AQUATIC ENVIRONMENT. BASED 

ON LABORATORY EXPERIMENTS, ASBESTOS IN YATER YILL STAY IN SUSPENSION fOR 
A LONG TIM£. IT Will REMAIN IN THE YATER COLUMN UNTIL SURFACE CHARGE 
COAGULATION~ CHANCES IN fLOW REGJHf ALLO\J IT TO SETTLE OUT Of THE 
SYSTEM. ASBESTOS fiBERS RELEASED TO THE AOUATIC ENVIRONMENT FROH THE 
DUMPING Of TACONITE TAILINGS INTO LAKE SUPERIOR HAVE T~AVELLED AT LEAST 
75 MILES fROM THEIR POINT Of RELEASE (DETECTED IN DRINKING ~ATER IN 
DULUTH, HN). TilE fiBERS ARE BEING COAGUlAtED AND SfDIMENIED IN !liE 
UESTERN PART Of THE LAKE NEAR THE TAILING DELTA. If THIS ~ERE NOT 
OCCURRING, THE CALCUlATED CONCENIRATION UOULD BE 3.5 HllLION FIBERS PER 
LITER THROUGHOUT LAKE SUPERIOR. ACTUALLY, ONLY ONE HllliON fiBERS PER 
LITER ARE PRESENT IN EASTERN LAKE SUPERIOR. THE GREATER THE DISTANCE fWOH 
THE TAILINGS, THE RICHER IN MAGNESIUM TilE ASBESTOS BECAHE. (USPEOU 0002) 

(PfA) Potential for Accumulation: MINERAL FIBERS IDENTICAL TO THOSE IN THE 
~ATER Of A RIVER ~ITH KNOUN CHRYSOTILE ASBESTOS CONIAMINATION AND IN LAKE 
SUPERIOR YATER CONTAMINATED YITH AMPIIIBOLE FillERS YERE fOUND IN TISSUE 
SAMPLES fROM THE RIVER AND LAKE TROUT, BROOK TROUT, AND CHANNEL CATfiSH 
IN THE LAKE. CONCENTRATIONS IN !liE HUSCLE ~ERE APPROXIMATELY ONE·T~ELfiH 
THE AVERAGE YATER CONCENTRATIONS (BY VOLUHE). LIVER AND KIDNEY fiBER 
CONCENTRATIONS YERE 500 TIMES GREATER THAN HUSClE TISSUE CONCENTRATIONS. 
(AWCD* 0008) 

(CAG) Carcinogenicity: All TYPES Of COMMERCIAL ASBESTOS fiBERS TESTED IN 
MICE, RATS, HAMSTERS, AND RABBITS HAVE PROVED TO BE CARCINOGENIC. THEY 
PRODUCED MESOTHELIOMAS AND LUNG CARCINOMAS AFTER INIIALATION AND AfiER 
INTRAPERITONEAL, INTRATRACIIEAl, AND INTRAPlEURAL ADMINISTRATION. A HIGH 
INCIDENCE OF LUNG CANCER IS ASSOCIATED YITH OCCUPATIONAL EXPO~"'<E. 

(2CARC• 0001) STUDIES IN ANIMALS AND HUMANS SUPPORTING THE 
CARCINOGENICIT'I' Of ASBESTOS fROH INGESTION AND INIIALATION ARE CRITICALLY 
REV I EYED IN "AMBIENT YATER OUALI TY CRITERIA fOR ASBESTOS" (AyQCD" 0008). 
EARLIER REVIE~S INCLUDE THOSE PUBLISIIED BY THE INTERNATIONAL AGENCY FOR 
RESEARCH ON CANCER (!ARC) IN 1977 (IMEMOT 0013) AND I~ 1973 (IHEMOT 
0003). IARC SUMMARIZED IN ITS 1977 REPORT AS fOllOUS: THE INCIDENCE Of 
TUHORS IS INFLUENCED BY THE SIZE AND SHAPE Of THE fiBERS. FIBERS LESS 
THAN 0.5 .MU.M IN DIAMETER ARE MORE ACTIVE IN PRODUCING TUHORS. 
OCCUPATIONAL EXPOSURE TO CHRYSOTILE, AMOSIIE, ANTIIOPHYLLITE, AND HIXlD 
fiBERS CONTAINING CROCIOOLITE HAS RESUlTED IN A HIGII LUNG CANCER 
INCIDENCE. AN INCREASED INCIDENCE Of LUNG CANCER liAS ALSO RESULTED fHOH 
EXPOSURE TO PREDOMINANTLY TREHOliTIC MATERIAL HIXED ~ITH ANTHOPHlllllE 
AND SHALL AMOUNTS Of CIIRYSOTJLE. PlEURAl AND PERIIONEAl MESO!IlELIOHAS 
FOLLDY OCCUPATIONAL EXPOSURE TO CROCIDOLIIE, AHOSITE, AND CHRYSOlllE. 
GROUPS EXPOSED TO AMOSIIE, CHRYSOTJLE, OR HIXED fiUERS CONtAINING 
CROCIDOLITE SIIDY AN EXCESS RISK Of GASTROINTESTINAL IliACI CANCERS. EXCESS 



CANCERS Of litE lARYNX IIAVE AlSU lll[H Ull~lkV[IJ IH EXf'U~l!J WkHk~. 

INDIVIOli.ilS LIVING IN TilE NEIGIIHORII()(.() Of ASII[SIOS fACIORIES ANO 
tROCIDOLITE HINES AND IN HWSEIIOLDS CONJACIING ASUESIOS IJORHRS AlSO 
DEVELOP HESOTHElle»iAS. (IMEMDT 0013) ANIIIOPIIYlliiE IS litE ONLY 
COHHERCIAL TYPE OF ASBESTOS NOI ASSOCIAIED ~IIH INDUCIION Of 
HESOTHELIC»tA. CIGARETIE SMOKING ENIIANCES litE RISK Of DEVELOPING 
BRONCHOGENIC CANCER IN WRKERS EXPOSED 10 ASHESIOS. NO ASSOCIAIION liAS 
BEEN DEMONSTRATED BET\IEEN CIGARETTE SMOKING AND DEVELOPHEHI Of 
HESOTHELIC»tA. (SATCA* 0001) Of PERSONS \1110 HAVE BEEN HEAVIlY EXPOSED 10 
ASBESTOS, 35 TO 44X HAY DIE Of ASBESIOS·RELAIED CANCEKS, \IHlREAS ONLY 
ABOUT 8 TO 9X UOULD BE EXPECIED 10 DIE Of CANCER HAD TilEY NOI BEEN 
EXPOSED. ASBESTOS-RELATED CANCE~S APPEAR TO BE 20 10 2SX lUNG CANCER, 7 
TO lOX PLEURAL OR PERITONEAL HESOJHElle»iA, AND 8 10 9X GASTROINIESIINAl 
CANCER. (DOSS"* 1,81/HEI) 

(HUT) Mutagenicity: THE PASSIVE INCLUSION Of ASBESTOS IN CUlTURE HEDIA Of 
CHO·Kl CHINESE HAMSTER CELLS GAVE BOTH POSITIVE TRANSfORMATION OF 
HORPIIOLOG"t AND POSITIVE GENETIC RESPONSES, (TilE RESULTS \JERE SIMILAR fOR 
VERY FINE FIBROUS GLASS. )CHEMICALLY LEACHED ASBESTOS fiBERS PRODUCED 
fE\IER ABNORMALITIES THAN DID UNTREATED fiBERS. NO MUTAGENICITY \lAS 
OBSERVED IN TESTS Of SAMPLES Of CIIRYSOTILE, AHOSITE, ANTHOPHYlLITE, AND 
SUPERfiNE CHRYSOTILE \liTH SEVERAL STRAINS Of ESCIIERICHIA COLI AND 
SALMONEllA TYPHIHURIUH BACTERIA. (A\IOCD* 0006) 

(TER) Teratognelclty: TRANSPLACENTAl TRANSfER Of ASBESTOS HAS BEEN REPORIED. 
(A\IQCD* 0008) SCHNEIDER AND MAURER (1977) fOUND NO TERATOGENIC EffECTS 
AFTER fEEDING MICE UP TO 143 .HU.G CHRYSOTILE ASBESTOS PER HILllliiER 
DRINKING YATER. SOME DECREASE IN POSTIHPLANTATION SURVIVAL fOllO\IED 
BLASTOCYST EXPOSURE TO CHRYSOTILE ASBESTOS. (CTAG08 0001) 

(lilT) lrtlalatlon, Limit (Text): REGULATIONS-· 
OSHA PEL (T\IA) 2 fiBERS >5 .HU.M/CH3 (29CFR* 1910) 
OSHA CEILING 10 fiBERS >5 .HU.H/CM3 (29CfR* 1910) 
RECOHHENOATIONS·· 
NIOSH CEILING 500000 fiBERS ~5 .HU.H/HJ/15 HIN (CRSOE* 77-169,77/NIOSH) 
NIOSH T\IA 100000 FIBERS >5 .HU.H/HJ/15 HIN (CRSOE* 77·169,77/NIOSH) 
ACGIK SUSPECT CARCINOGEN (TLVADH 83/ACGIH) 
ACGIH TLV (T~A) 2 fiBERS >5 .HU.H/CH 3 (OTIIER FORHS) 0.5 FIBER >5 
.MU.H/CHl (AMOSITE) 2 FIBERS >5 .HU.H/CMJ (CHRYSOTILE) 0.2 fiBER >5 
.MU.M/CHl (CROCIDOLITE)\\(TLVADH 83/ACGIH) 
UPDA TEO 3/64. 

(DRC) Direct Contact: EXPOSURE TO ANY OF THE fORHS Of ASBESTOS CAN PRODUCE 
IRRITATION OF THE NOSE, TIIROAT, AND EYES. (CICTS" 0001) 

(JNS) General Sensration: SIIORT-TERH t!REATiliNG Of HIGH CONCENTRATIONS Of 
ASBESTOS OUST HAY CAUSE TEMPORARY BREATHING DifFICUlTIES. (AUOCO" 0006) 

(SAF) Per&onal Safety Precautions: FOR EXPOSURES THAT EXCEED ALLO\IABLE 
LIMITS BY 100 TIMES, USE A TYPE "C" CONTINUOUS fLO\I OR PRESSURE-DEMAND 
SUPPLIED-AIR RESPIRATOR. FOR EXPOSURES EXCEEDING THE LIMITS (CEILING OR 
TIHE·\IEIGHTED AVERAGE) BY TEN TO 100 TIMES, USE A PO\IERED AIR PURifYING 
RESPIRATOR. FOR EXPOSURES UP TO TEN TIHES THE PERMISSIBLE LIMIT, USE A 
REUSEABLE OR SINGLE-USE AIR·PURIFYING RESPIRATOR. CONTAMINATED CLOTHING 
TO BE LAUNDERED SHOULD BE PUT IN SEALED BAGS AND LABELLED. (JSAFH" 0001) 
(29CFR'" 0001) SPECIAL CLOTHING SIJCII AS COVERAllS OR SIHILAR ~"10lE BOOY 
CLOTHING, HEAD COVERINGS, GLOVES, AND fOOl COVERINGS AHE REOUIRED BY 05HA 
fOR EMPLOYEES EXPOSED TO ASBESTOS fiBER CONCENTRATIONS THAT EXCEED THE 
CEILING LEVEL. (29CFR* 0001) 

(AHL) Acute Hazard Level: ACCORDING TO A 1980 REVIE~ PUBLISHED BY THE U.S. 
ENVIRONMENTAL PROTECTION AGENCY, ACUTE EffECTS fRC»i JNHALING HI Gil 
CONCENTRATIONS Of ASBESTOS DUST ARE Of LITTLE CONSEQUENCE EXCEPT FOR 
TEMPORARY BREATHING DIFfiCUlTY. ACCORDING TO THE 1972 NIOSH CRITERIA 
DOCUMENT ON ASBESTOS, "THE EffECT AfTER SEVEHAL DECADES Of A ONE-IIHE 
ACUTE DOSE OF LIMITED DURATION \IHICH OVER~HELHS THE CLEARING HECHANISH, 
AND IS RETAINED IN THE LUNGS, HAY BE AS HARHFUl AS THE CUMULATIVE EfFECI 
OF LO\IER DAILY DOSES OF EXPOSURE OVER HANY YEARS Of WRK". (NIOAS* 0001) 
ACCORDING TO THE INTER·GOVERNHENTAL HARITIHE CONSULTATIVE ORGANIZATION, 
INHALATION OF THE OUST OF ASBESTOS fiBERS IS DANGEROUS AND EXPOSURE 
SHOULD BE AVOIDED AT All TIHES. CROCI DOll IE (BLUE ASBESTOS) SIIWLD BE 
REGARDED AS TilE HOST HAZARDOUS TYPE OF ASBESIOS. (65ElAO 0001) 

(CHL) Chronic Hazard Level: LONG CONTINUED INIIALATION OF ASBESIOS llliSI 



RESULT~ IN ASBESTOSIS, A FOkH Of PNlUHUCUNIUSIS. IH( PRIHAI!Y [II[CT OF 
1 NHAlAriON IS AN INTERSrlriAl f•ULHUNARY fiUI!OSIS. THE DISEASE IS 
CHARACtERIZED BY ASBESTOS BODIES IN tHE lUNGS ANO SPUIUH. ASB£SIOSIS CAN 
BE ClASSIFIED AS HINIHAl, HOOERATE, AND AOVANCfU UASlD ON X·I!AY 
EXAHINATION. IT REHAINS NOtHJISAUliHG fOil MANY YLARS IN MO!>T CASlS. AN 
INCREASED INCIDENCE Of LUNG CANC[R IN PLR~ONS UIIH ASUlSIUSIS HAS HllN 
REPORTED. (AIIIG"" DD01) 

(tiEL) De11rcc of Hazard to Public Heol th: JIIERE DOES NOT Af'f'EAk TO BE ANY 
CANCER RISK TO TtiE GENERAL PUBLIC FROM ASU£STOS IN AIR, UAIER, IIEVUIAGES, 
FOOD, OR IN FLUIDS USED FOR AOHINISIRATION Of DRUGS. ASBESTOSIS AND 
PULMONARY CARCINOMA IN HUHAN BEINGS HAVE CONSISTENTLY BEEN ASSOCIATED 
ONLY ~ITH HEAVY INDUSTRIAl CONTACT ~ITH ASBESTOS. (SATCA" 0001) 

(AHL) In Situ Amelioration: SEEK PROFESSIONAL ASSISTANCE FROM EPA'S 
ENVIRONMENTAL RESPONSE lEAH (Ell I), EO I SON, NJ, 24 ·IIOOR NO. (201 )321·6UO. 
CONTAIN AND ISOLATE SPILL TO LIHIT SPREAD. CONSTRUCt A ClAY/IIENTOHITE 
S~ALE TO DIVERT UNCONTAMINATED PORTION Of ~ATEI!SHED AROUND CONTAMINATED 
PORTION. ISOLATION PROCEDURES INCLUDE CONSTRUCTION Of BENTONITE LINED 
DAHS, INTERCEPTOR TRENCHES, OR IMPOUNDMENTS. If DISPERSED IN ~AIER, 
COlLECT ASBESTOS BY FILTRATION. (85FEAY 0001) CONTAMINATED SOIL OR 
IHHOBILIZED RESIDUES MAY BE PACKAGED FOR DISPOSAL. CONFIRM All TREATMENT 
PROCEDURES ~ITH RESPONSIBLE ENVIRONMENTAl ENGINEER AND REGULATORY 
OffiCIALS. 

(DIS) Disposal Methods: ASBESTOS ~ASTE HAY BE DISPOSED Of IN A CLASS I OR II 
LANDFILL AS A BULK MATERIAL. (85FEAY 0001) (RHRNR" 0002) BURN IN AN OPEN 
fURNACE OR CLOSED FURNACE ~ITH AfTER BURNER, ~HICH PROBABLY DESTROYS 
MICROCRYSTALLINE STRUCTURES. (THIDD6 0002) ALTERNATIVELY, PACKAGE AND 
RETURN TO ORIGINATOR FOR RECOVERY AND RESALE. 

(LOC) Probable ~ocetlon end State of Material: ASBESTOS IS A FIBROUS 
MAGNESIUM CALCIUM SILICATE THAT OCCURS IN VARIOUS COMBINATIONS AS UHITE, 
GRAYISH, OR GREENISH MASSES, EITHER COMPACT OR Of LONG SILKY fiBERS, fLAX­
LIKE AND READILY SEPARATED. (AIHG"" 0001) ASBESTOS.INTROOUCEC TO SURFACE 
~ATERS ~ILL REMAIN SUSPENDED UNTIL PHYSICAL DEGRADATION OR CHEMICAL 
COAGULATION ALLOUS IT TO SETTLE INTO THE SEDIHENT LAYER. (USPEDU 0002) 

(HOH) ~eter Cheml5try: MINERALOGICALLY STAHLE, ASBESTOS IS NOT SUBJECT TO 
SIGNIFICANT CHEMICAL OR BIOLOGICAL DEGRADATION IN THE AQUATIC 
ENVIRONMENT. (USPEDU 0002) CHRYSOTILE IS THE HOST SUSCEPTIBLE ASBESTOS 
MINERAL TO ACID ATTACK, BEING ALMOST COMPLETELY DESTROYED UITHIN ONE HOUR 
IN ONE NOQMAL HYDROCJILORIC ACID AT 95 DEGREES CELSIUS. THE AMPHIBOLE 
fiBERS ARE MUCH MORE RESISTANT TO MINERAL ACIDS. UP TO APPROXIMATELY 100 
DEGREES CELSIUS, ASBESTOS FIBERS RESIST ATIACK BY OTHER REAGENTS BUT 
DETERIORATE RAPIDLY AT HIGIIER TEMPERATURES. CONCENTRATED POTASSIUM 
HYDROXIDE AT 200 DEGREES CELSIUS ~ILL COMPLETELY DECOMPOSE CHRYSOTILE. 
(AUQCO* 0008) AT 5 TO 45 DEGREES CELSIUS, THE RATE Of THE DISSOLUTION Of 
CHRYSOTILE IS DIRECTLY PROPORTIONAL TO THE SPECIFIC SURFACE AREA Of THE 
ASBESTOS MINERALS. THE RATE OF DISSOLUTION Of MAGNESIUM FROM TilE 
CHRYSOTILE IS RELATED TO THE PH AND IS fASTER UITH SMALLER PARTICLE SIZE. 
AT 25 DEGREES CELSIUS, THE ACTIVITY PRODUCT FOR CHRYSOTILE IN UATER IS 
10E·51.0. IN DISTILLED UATER AND AT BODY TEMPERATURE, AHOSITE AND 
CROCIDOLITE ARE INERT. AFTER TUO MONTHS Of LEACHING UNDER THESE 
CONDITIONS, 1,000 .HU.MOL MAGNESIUM PER GRAH ASBESTOS HAD e~~N LEACHED. 
(USPEDU 0002) ASBESTOS DOES NOT HAVE AN ADSORPTIVE AffiNITY FOR USUALLY 
OCCURRING SOLIDS OF NATURAL UATER SYSTEHS. (TRACE HINERALS AND ORGANIC 
COMPOUNDS HAVE AN AFFINITY FOR ASBESTOS. ) A SUSPENSION Of CHRYSOIILE 
ASBESTOS IN THE PRESENCE OF TRACE METALS UILL PERSIST UNTIL SUffiCIENT 
HAGNESIUH HAS LEACHED FROM THE CHRYSOTILE TO DEGRADE THE SUSPENSION. 
(USPEDU 0002) 



f i It: 2; Entry ?; Acu::~siun Nu. 

•(CAS) CAS Registry NuaLcr: 7439·92·1 
(SIC) SIC Cod~: 3693; 3562; 2B16; 3523; 5691 
(1-\AT) Material Nome: lEAD 
(FML) Chemic&! formul&: "P"B 

7216//6 

(USS) Conmon Uses: X-RAY PROTECT ION; PAIN I PIGMENT; BEARING HE TAL AND ALLOY 
STEEL BATTERIES 

(BIN) Binary React&nts: HYDROGEN PEROXIDE, ZIRCONIUM,. 
(SGH) SynergiDtic Materi&ls: AS DISSOLVED OXYGEN LEVELS DECREASE LEAD 

BECOMES MORE TOXIC TO FISH. SOfT ~ATER ALSO INCREASES TOXICITY. 
(ANT) Ant&gonistic Materi&ls: THE CHARACTERISTICS Of ~ATER SOFT OR HARD THAI 

APPEAR TO BE CONDUCTIVE TO PLUMBO·SOLVENCY INCLUDE COMPARATIVE ABSENCE Of 
CA AND MG BICARBONATES, LO\J PH, HIGH DISSOLVED OXYGEN AND HIGH NITRATE 
CONTENT. INSOLUIILE LEAD IS NOT HIGHLY TOXIC TO fiSH. LEAD IS MOHE TOXIC 
IN SOFT ~ATER. 50 PPM CA HAS DESTROYED THE TOXIC EffECT Of 1 PPM LEAD. 

(fDL) Detection Limit (field; Techniques, R~:f) (ppn): .05, LEAD, (BN~10* 

0006) 
(LOL) Detection Limit (lllb.; Techniques, Ret) (ppn): .05, lEAD, (BN~10* 

( STO) St&ndard Cod&s: NfPA · 3,2,·; ICC, USCG · NO. 
(fLM) flalllllib il i t y: MOOERATE IN FORM Of OUST EXPOSED TO HEAT OR fLAME. 

0006) 

(TCP) Toxic Coobustion Products: ~HEN HEATED EMITS HIGHLY TOXIC fUMES. ENTER 
~ITH GREAT CARE. 

(EXP) Explosiveness: MODERATE IN FORM Of DUST EXPOSED TO HEAT OR fLAME. 
REACTIVE AT HIGH TEMPERATURE AND PRESSURE; CAN REACT VIGOROUSLY ~ITH 
OXIDIZING MATERIALS. 

(MLT) Melting Point (C.): 327.4 
(BLP) Boiling Point (C.): 1740 
(SPG> Specific Gravity: 11.34 
(VPN) Vapor Preuure (mn Hg): 1; 1; 5; 10; 100 
(PER) Peraistency: ~Ill SLO\JLY BE PRECIPIIAIED BY NATURAL CARBONATES. 
(PfA) Potential for Accumulation: ACCUMULATES IN BONES. POSITIVE. 

CONCENTRATION FACTORS FOR LEAD · MARINE AND FRESH~ATER PLANTS AND 
INVERTEBRATES 200 AND FISH · 60 (·170). HALf·LifE IN TOTAL HUMAN BOOY 
1460 DAYS (R172** 0001). 

(CAG) Carcinogenicity: NEGATIVE. NO TUMORIGENIC EfFECTS NOTED IN ROOENIS 
ADMINISTERED 25 MG/L PB IN DRINKING ~AIER (R120•• 0001). 

(HUT) Mutagenicity: POTENTIAL. CHROMOSOME DAMAGE liAS BEEN HOlED FOR LEAD IN 
OCCUPATIONALLY EXPOSED PERSONS (R120** 0001). 

(fER) Ter&togneicity: 1 PPB TOXIC TO 24·32X Of CHICK EMBRYOS (XNRNBT 0002). 
POTENTIAL. 

(TRT) Major Species Threatened: ALL LifE 
(INH) Inhalation limit (value): .15 
(INT) lnh&lation Limit (Text): REGULATIONS·· OSHA PEL (T~A) .05 MG/M3 

(29CFR* 1910). RECOMMENDATIONS·· NIOSH l~A <.100 MG/MJ (CRSOE* 78· 
158,78/NIOSH) ACGIH TLV (T~A) .15 MG/MJ (ILVADM 83/ACGIH) ACGIH STEL .45 
MG/Ml/15 MIN (TlVAOM 83/ACGIH) 

(JNS) General Sens&tion: COMPOUNDS CAN BE ABSORIIED THROUGH SKIN AI !OXIC 
CHRONIC LEVELS. SYMPTOMS INCLUDE PICA, ANONEXIA, VOMITING, MALAISE AND 
CONVULSIONS. HAY LEAVE PERMANENT BRAIN DAMAGE. 

(DHI) Direct Hu118n lnge:otion (n~g/kg): 15 
(SAf) Personal S&fety Precautions: ~EAR FILTER MASK. 
(AIIL) Acute Hazard Level: THRESHOLD CONCENTRATION FOR FRESH AND SALT ~AIER 

FISH, .1 PPM (E186** 0001) .• 2 GH LEAD/KG BOOY ~EIGIII CAUSED OEAIII ~IIHIII 

A fE~ DAYS IN CALVES. BACTERIAL DECOMPOSITION Of ORGANIC HATlER IS 
INHIBIIED BY .1 PPM LEAD. LOBSTERS OlEO IN 20 DAYS ~liEN KEPI IN lEAD 
LINED TANKS. REPORT Of CHRONIC lEAD POISONING AMONG ANIMALS BY 1.8 PPM Of 
LEAD IN SOFT ~AIER. LEAD COMPOUNDS ARE HIGIILY !OXIC If INGESlED OR 
INHALED. LEAD METAL IS AN INHALATIVE HAZARD. 

(CHL) Chronic H~tzard Level: MORE Of A CIIRONIC PROIILEH TitAN ACUIE. 
APPLICATION FACTOR TO CONVERT 9b HOUR LC50 TO CIIRONIC SAfE LIMIT · .015 
BROOK; LEAD METAL IS A CHRONIC HAZARD VIA INGESIION OR INIIAlAIION. IIWUI, 
.043 FOR RAINBO~ TROUT. (R131*• 0001) DEFORMITY AND SUB-ADUlT HOWIALIIY 
liAS BEEN HOlED IN TROUT EXPOSED 10 .012· .14 PPM PU FOR 1Y HONIIIS AND 1tl 

DAYS; CHRONIC POISONING SYMPIOMS INCLUDE, ~tiGIIl LOSS, ~EAKNESS, AND 



AN~MIA. IIESf'ECI I VEL Y. (11182•• 0001) IRE~III/AlEk SIIUULIJ NOI EXCltD .03 f'I'H 
Pb AND MARINE 1/AIEIIS l/~0 OF '16 1\WR LC~O. (111Bt.•• 000\) DAPHNID 
REPROOUCIION REDUCED \6X fROM l 1/EEKS tXPOSUk[ 10 .030 PPH PB. (JFRbAK 
0010); ADMINIStRATION Of 25 MG/L PB IN DRINKING 1/AIER LED 10 RAPID Dlt· 
OFF OF BREEDING COLONIES OF MICE ANO RAIS(~\20•• 000\). 

(ltEL) Degree of Hazard to Pui.Jli~: Health: LEAD IS AN ACUtE INI\ALAIIVE IOXIH 
AND A CltRONIC INGESTIVE AND INIIALAI IVt lOX IN. C01·11'WHDS AkE GENlkALL Y 
MORE 10XIC DUE 10 SOLUBILITY. LEAD CUMPWNOS CAN ALSO BE ABSORbED lHRWC.II 
SKIN AT HIGHLY TOXIC LEVELS. 

(AIR) Air Pollution: HIGH 
(ACI) Action levels: ATIEMPI 10 SUPPRESS SUSPENSION OF DUSIS. 
(AML) In Situ ~nelioration: ADD LIME 10 PRECIPIIAIE BASIC LEAD CARBONAtE. 

POSSIBLE 10 ADD COHPLEXING AGENI (EDTA) AND ADSORB ON CARBON. SEEK 
PROFESSIONAL ENVIRONMENTAL ENGINEERING ASSISIAIICE lliRWGH EllA'S 
ENVIRONMENTAL RESPONSE TEAM (ERI), EDISON, NJ, 24-ltWR NO. 20\·321-U.60. 

(AVL) Availability of Countermea~ure Materials: LIME · CEMENt PLANtS 
COHPLEXANIS · DEtERGENT HANUFAC1URERS, ANALYtiCAl LABS; CARBON - 1/AtER 
1REATMENT PLANTS, SUGAR REFINERIES. 

(DIS) Disposal Methods: RWTE TO METAL SALVAGE FACILitY. 
(lfP) Industrial foulin~ Potential: TRACES Of LEAD IN METAL-PLAtiNG BAIHS 

IIILL AFFECT THE SMOOTHNESS AND BRIGIIINESS Of DEPOSitS. 
(1/AT) Major llater Use threatened: POTABLE SUPPLY. fiSHERIES. 
(LOC) Probable Location ard State of Material: MEtAL 1/lll SINK. MANY SALIS 

INSOLUBLE. MAY GET DISPERSIONS. 
(DRT) Soil Ch~nistry: SOIL ORGANIC MAllER, PH, AND PHOSPHATE CONTENT CONTROL 

THE MOBILI1Y Of LEAD; EffLUENT KOLDING 173 MG/L ~P~B HAS BEEN NOtED 10 
UNDERGO A 98X REDUCTION IN 3 INCHES Of SOIL (R\74** 0001); LEAD 
CONCENTRATIONS SHOULD NOT EXCEED 2 PPM AS THE SOLUBLE fORM IN THE SOIL 
SOLUTION FOR PKYTO 10XIC CONSIDERAIIONS; CALCIUM HA¥ COUNTERACT SOME lEAD 
TOXICitY (R175•• 0001); LEAD CONCENTRATIONS Of UP TO \632 PPM IN IKE lOP 
12 INCHES Of SOIL CAN BE TOLERA!ED FROM !HE STANDPOINT Of ACCUHULAIION 
AND BIOMAGNifiCATlON (~AEA2 0001). 

(HOH) llater Ch~lstry: lEAD IS STABLE IN OXYGENAT~D ~AIER AS THE CA~BONAIE, 

HYDROXIDE, OR; CARBONATE-HYDROXIDE SALTS. UNDER REDUCING CONDITIONS AND 
IN THE PRESENCE Of SULFUR, LEAD SULFIDE 1/ILL PREDOMINATE. LEAD IS lEASt 
SOLUBLE AT PH 9·10 IIITH CARBON DIOXIDE lEVElS AT 10-3M. AT CARBON 
DIOXIDE LEVELS Of 10·2 H SOLUBILIIY IS lO\JfSI AT PH 8-10. AT Pll 7-8, 
SOlUBILITY Of TOTAL lEAD IS .001-.01 MG/L (JA~A5 0013). 

(OAT) Adequacy of Data: GOOD 


